ABSTRACT
INTRODUCTION
Whether public debt is a drag on the economic growth of a state or if it lends a vital nudge to economic growth, continues to remain a much mooted over puzzle. Particularly in a country like India where incurring public debt is a It can be observed from these trends that the total debt that include sum of debt and other liabilities of the central government has significantly increased. During 1990-91, total debt as percentage of GDP was 53.7% which rose up to 61.5% during 2004-05. Although in the last few years, total debt has slightly come down, it still amounted to 50% of GDP during the year 2014-15. Public debt (sum of internal debt and external debt) amounted to 42.3% of GDP during 2002-03 from 31% during 1990-91. During 2014-15, Public debt was still high (close to 39%). The average central government debt was 53.1% of GDP during the early reform period from 1992-93 to 2003-04 while in the later reform period (2004-05 to 2014-15) it was 55% (Handbook of Statistics on Indian Economy, 2015) . Similarly, the average public debt was 34.4% during the early reforms period which soared up to 39% during the later reforms period. Total internal debt as percentage of GDP was 26% during 1990-91 which rose to 40% during 2003-04. It slightly declined to 37% during the year 2014-15. In the early reform period, the average internal debt as percentage of GDP was 30% which significantly increased to 36% during the later reforms period. In this context, it has become essential to re-examine the effect of public debt on economic growth in Indian context.
Further, in the present paper, the panel causality results from non-special category Indian states revealed the bidirectional causality between public debt and economic growth in India for the period 1992-2015. Realizing the endogeneity issue in the relationship between public debt and economic growth, we employed fully modified OLS.
The novelty of the paper is that we examined the effect of public debt on economic growth in Indian context taking into account 15 non-special category states in the post reforms period. No state level panel studies are available in Indian context in the debt-growth literature to the best of our knowledge. Hence, this study will add to the existing debt-growth nexus literature by analyzing the causal nexus between debt and growth and also examining the effect of debt on economic growth.
The rest of the present paper is set out as follows. Section 2 outlines the analytical framework, while Section 3 explains the issues related to data and methodology pertaining to the empirical exercise undertaken in the study.
Empirical results examining the causal nexus between the public debt and economic growth; and the effect of public debt on economic growth in India are discussed in Section 4. Finally, Section 5 concludes with policy implications.
ANALYTICAL FRAMEWORK
According to debt overhang theory if the debt of a country is more than its repayment capacity, this discrepancy will negatively affect investment and the ability to work and therefore affect the growth of the economy. Pattillo et al. (2002) argued that debt has an inverted U-shaped relationship on economic growth.
The growth function can be extended by incorporating the variables namely, total debt (total outstanding liabilities), total revenue receipts, total credit of the scheduled commercial banks and per capita electricity consumption.
The present study estimated the following growth function.
Where, α, β, μ,γ are treated as the elasticity coefficients of the total debt (D), total revenue receipts (RR), total credit of all scheduled commercial banks (CRDT) and per capita electricity consumption (ELEC) . Taking the logarithm in both sides of the Eq-(6), we find:
Debt and Economic Growth
That public debt weighs down on the economic growth has been often stated as a rationale for fiscal austerity measures. That goes on to imply that an expansionary fiscal policy led stimulus to economic growth, in fact results in a lower growth in the long run. By and large, policy makers tend to borrow this faith to argue that a higher public debt eventually will cement into a lower long-run economic growth rate (Schclarek, 2004; Presbitero, 2005) .
The traditional view holds that in the long run debt incurred by the government is an impediment to the economic growth. Fuelled by an increased fiscal expenditure, there is increase demand in the short run. This leads to expansion in both output and employment. Consequently, as the marginal propensity to consumption outruns marginal propensity to save, private savings suffer. This eventually will result in a spike in the interest rate. And in the long run, owing to the increase in the interest rate, private investment would be hindered. Furthermore, if the shortage in domestic savings is matched by an increase in borrowings from abroad, it would lead to an increased foreign debt. In the overall picture therefore, in due course of time, output contracts, consumption falls and overall welfare seems to hit a downswing.
Do high levels of public debt reduce economic growth? This is an important policy question. A positive answer would imply that, even if effective in the short-run, expansionary fiscal policies that increase the level of debt may reduce long-run growth, and thus partly (or fully) negate the positive effects of the fiscal stimulus. Most policymakers do seem to think that high public debt reduces long-run economic growth.
In both the overlapping generation models of growth (Modigliani, 1961; Diamond, 1965; Blanchard, 1985) and the endogenous growth models (Barro, 1990; Saint-Paul, 1992 ) the effect of public debt on economic growth is negative. The negative ramifications of higher public debt on economic outcomes are magnified if it contributes towards escalating uncertainty and also if it tinkers with expectations relating to future financial developments, if it interferes with the productivity of public expenditure (Teles and Mussolini, 2014) and adds to the creation of upsurges in sovereign risk (Codogno et al., 2003) thereby effecting a rise in the real interest rates that eventually translate into lower private investment (Tanzi and Chalk, 2000; Laubach, 2009 When a country makes use of its borrowed funds to expand the productive capacity of the economy, debt favors economic growth. In the aggregate model of Modigliani (1961) (Modigliani, 1961; Diamond, 1965) . Moreover, the adverse effect of a recession on private investment can be nullified by the government incurring additional expenditure, and thus debt, to keep up the full-employment rate of capital formation (Moore and Thomas, 2010) . Trends in debt (%GSDP) and GSDP growth rate for all NSC states are depicted in appendix (see Fig.2 ).
Revenue Receipts and Economic Growth
Revenue Receipts comprises of tax-revenue and non-tax revenue. Tax-revenue consists of taxes and duties levied by the State/Union government such as sales tax, motor vehicle tax, electricity duties, income tax, corporate tax, excise duty, customs duty, service tax, etc., and non-tax comprises of interest payment on loan and advances, profit and dividend from public enterprises, share in central taxes and grants in ad from central to state, etc.
Economic growth is characteristic, of an increased prosperity. It is measured as an increase in the production capacity of goods and services of an economy from one period to the other. Fundamentally, investment in new capital to generate infrastructure and machineries, enactment of new techniques of production, introduction of new products, etc. are the elements of the economic growth.
Revenue Receipts (RR) play a pivotal role in economic growth and development. It not only finances the essential expenditures of the government, but also, helps to reduce recourse of public sector or market borrowing of government. A higher level of RR is instrumental for the government expenses and these expenses if mapped to development sector, lead to heightened economic growth. If RR falls short of the expected expenditure of government, it would bring in more market borrowing that will further lead more interest payments which adversely affect the economy. Trends in Revenue receipts (%GSDP) and GSDP growth rate for all NSC states are depicted in appendix (see Fig.5 ).
Bank Credit and Economic Growth
Total bank credit is one of the important catalysts creating demand for goods and services. Increase in bank credit creates demand for goods and services which, in turn, creates employment, raises income levels, and savings.
Barring the changes in inflation, availability of bank credit certainly fuels economic growth, at constant or increased supply of goods and services. Thus, growth of an economy is affected by bank credit. Hence, the expected sign of the coefficient of Total Credit is positive.
Electricity Consumption and Economic Growth
Power sector is an important infrastructure component for growth of an economy. The availability of reliable, quality and affordable power is critical for rapid growth in agriculture, industry and for overall economic development of a nation. An efficient, resilient and financially healthy power sector is an essential requirement for growth of a State and economic empowerment of the common man. We have taken per capita annual electricity consumption as a proxy for physical infrastructure development. Its coefficient is expected to be positive in the model. Total Revenue Receipts comprise both the tax revenue and non-tax revenue of the tax. Per capita electricity consumption constitutes both utilities and non-utilities.
DATA AND METHODOLOGY

Endogeneity Issues
The issues of endogeneity and the assessment of likely direction of the bias can be explained with the help of a bivariate model in which growth (G) is a function of debt (D).
and debt (D) is a function of growth (G) (9) The OLS estimator of b is then given by:
and the bias of the OLS estimator is:
Since stability requires that λϕ < 1, Eq. (2) shows that OLS estimations are unbiased if and only if ϕ = 0. (i.e., if debt is not endogenous). Moreover, if ϕ is negative (as it is likely to be), OLS estimates are negatively biased.
Thus, the asymptotic distribution of the OLS estimator depends on nuisance parameters arising from endogeneity of the regressors and serial correlation in the errors. To solve these problems, FMOLS (fully modified OLS) is implemented in the present analysis.
Fully Modified Ordinary Least Square (FMOLS) Estimator
Consider the following model:
, we assume that the functional central limit theorem (FCLT) can be applied as follows: Note that long-run variance of u t and its one-sided version can be expressed as: 
and we can observe that this limiting distribution contains the second-order bias from the correlation between ) ( 1  W and ) ( 2  W and the non-centrality parameter λ 21 .
As per the Phillips and Hansen (1990) and Phillips (1995) the former bias comes from the fact that the regression errors are serially correlated. Phillips and Hansen (1990) argued that the second-order biases have no effect on the consistency of the estimators, but result in asymptotic distributions of scaled estimators, such as ) (    T in (Eq-12), having non-zero means. In order to eliminate the second-order bias, Phillips and Hansen (1990) proposes correcting the single-equation estimates non-parametrically in order to obtain median-unbiased and asymptotically normal estimates.
Dumitrescu Hurlin Panel Causality Test
The pairwise Dumitrescu Hurlin panel causality test in the present study confirmed the bidirectional causality between public debt and economic growth in India. The existing literature tries to address endogeneity issue by using lagged values of the debt-to-GDP ratio, GMM estimations with internal instruments (Kumar and Woo, 2010) and by
EMPIRICAL RESULTS
It is observed from the scatter plot (Fig: 1) that both the debt-to-GSDP ratio and economic growth are positively correlated. The calculated partial correlation coefficient between growth rate and debt-to-GSDP ratio is 0.94 which is statistically significant at 1 percent level. 
Descriptive Statistics
Prior to estimation, it is essential to know the basic statistics of the variables considered in the present study (Table 1) . 
Results of Panel Unit Root Test
Based on various panel unit root tests (see Table 3 ), it is evident that all the variables under consideration in the model are integrated of order one i.e. I (1). Further, to understand the causal nexus between the debt and economic growth we used pairwise Dumitrescu
Hurlin Panel causality test (see Table 4 ). The panel causality test revealed the bidirectional causality between public debt and economic growth for the period 1991-2015 in India. For the robustness of the results, we took different lags and found the bidirectional causality between these two variables for all lags. In our initial analysis, we used Fixed/Random effect techniques. However, realising the endogeneity issue (bidirectional causality between these two variables) and having ensured that all variables are of same order, we further proceed to estimate the effect of public debt on economic growth using FMOLS technique. presents the model selection between pooling regression and fixed effect model. The F test result for no fixed effects is presented in the Table-5 . For all the three models, the F test supports fixed effect specification over the pooled regression specification.
Fixed Effect v/s Random Effect
After rejecting the pooled regression specification, the next step is to examine whether we should go for fixed effect or random effect model. The choice between fixed effect and random effect model has been carried out by performing the Hausman test in which the null hypothesis is that random effect estimators are more efficient than fixed effect model. The Hausman test form selecting between fixed effect and random effect model is depicted in the The random effect and FMOLS estimates reveal that debt has significant and favorable effect on economic growth in all the models. In the model, we estimated the effect of debt on economic growth in the absence of other controlled variables. The result in the Model 1 suggests that debt has high and significant favorable effect on economic growth. In the Model 2, we introduced total revenue receipts as a controlled variable model. In the model 2, we found that both the debt and total revenue receipts have positive and significant effect on economic growth in both the random effect model as well as FMOLS model. Further, in the Model 3, we included total credit and observed DEBT, RR, CRDT have strong and positive effect on economic growth. We added per capita electricity consumption into the system in the Model 4. As per the Model 4, we observed that all the variables are positive and significant except the per capita electricity consumption in both the random effect model as well as FMOLS model. However, all the variables are as per their theoretical expectations.
CONCLUSION
The present study set out its journey examining the causal nexus between public debt and economic growth for 15 non-special category Indian states for the period 1990-91 to 2014-15 using Dumitrescu Hurlin panel causality.
The panel causality test confirmed the bidirectional causality between public debt and economic growth. Further, we assessed the effect of public debt on economic growth using both random effect model as well as the FMOLS model in the presence of controlled variables such as total revenue receipts, total credit and per capita electricity consumption. The results of the present study revealed that public debt, total revenue receipts and total credit have positive effect on economic growth. The sign of all the variables in the model are as per their theoretical expectation.
Per capita electricity consumption is not significant in the model but its sign is positive.
Total revenue has favorably effect on economic growth in the analysis. Sound infrastructure is highly essential for sustained economic growth of any economy. An economy can achieve this social responsibility only through a good and an efficient tax system. However, the tax leakages in the form of avoidance and tax evasion is widely present in India. Thus, the government should adopt proper tax reform strategies to minimize such tax leakages and enhance its revenue. Ultimately, this will raise more public expenditure which will further enhance income and savings of the household and firms. In turn, this will encourage more economic activities and thus, economic growth.
Since, bank credit has favorable effect on economic growth, the government of India should make policies that favor more credit allocation in the economy. At the same time, banks needs to maintain risk-return trade off across loan portfolios and ensure asset quality for sustainable growth. Improvement in technology and innovation should be applied in credit selection, evaluation, monitoring and controlling the credit risk. Thus, effective credit and risk management practices should be exercised which would improve the asset quality in particular and the economic growth in general.
This empirical result refutes the views of the economists such as Modigliani (1961) ; Diamond (1965) and SaintPaul (1992) that the low level of debt favorably affects economic growth and agrees with Pattillo et al. (2002) and Patillo et al. (2004) . Since, debt has favorable and significant impact on economic growth, the government of India should go for more debt, if necessary, to finance its basic social responsibilities in the form of physical and social infrastructure. However, the government should be careful and cautious while utilizing such borrowed funds. The effective and proficient utilization of public debt to expand productivity capacity of the economy can drive economic growth. Hence, it is suggested to implement a suitable debt management strategy in case of India in order to sustain high economic growth. 
